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C. NEJJARI*, J. F. TESSIER, L. LETENNEUR, J. F. DARTIGUES, P. BARBERGER-GATEAU AND 
R. SALAMON 
INSERM U 330, UniversitP de Bordeaux II, Bordeaux, France 
The aim of this study was to estimate the prevalence of reported asthma symptoms in French elderly people 
according to age, sex and principal lifetime occupation. PAQUID (Personnes Agees QUID) is a cohort of 
3777 subjects, aged 65 years and over, living at home in the south-west of France. The aim of PAQUID is to 
study factors of cerebral and functional ageing. This cross-sectional study took place during the third year of 
the PAQUID follow-up, and concerned 2406 subjects (63.7% of the initial sample). Two questions were 
introduced into the PAQUID general questionnaire: ‘have you ever had asthma?’ (cumulative asthma), and 
‘did you have at least one asthma attack in the last 12 months?’ (current asthma). 
Of 2355 subjects, 144 (6.1%) reported asthma history at some point in their life. For 58 (40.3%) subjects, it 
was in the previous 12 months. In men, the prevalence rate was 7.3% for cumulative asthma and 2.8% for 
current asthma. In women, rates were 5.2% and 2.2%, respectively. The rates were lower at advanced ages 
(>85 years) for both males and females. They were particularly high in former farm workers; 13% reported 
cumulative asthma and 11% reported at least one asthma attack in the previous 12 months. Farmers appear 
to have a higher risk of both cumulative [odds ratio (OR): 2.30; 95% confidence interval (CI): 1.00-5.471 and 
current asthma (OR: 5.35; 95% CI: 1.33-21.50) compared to white collar workers, despite adjustments on age, 
sex and smoking history. The risk was also significant for manual workers, but only for cumulative asthma. 
Introduction 
Asthma is not an uncommon disease in elderly 
people, but few studies of its prevalence and risk 
factors exist (1). Most studies have generally empha- 
sized the paediatric onset of asthma, and have paid 
little attention to elderly subjects despite the existence 
of this problem in clinical practice. The main reason 
for this appears to be the difficulties of asthma diag- 
nosis in epidemiological studies; in the elderly, asthma 
is often ‘intrinsic’, and lacks the specific characteristics 
observed frequently in younger people (2,3). 
Several reasons indicate that more attention 
should be given to asthma in elderly people. Longev- 
ity is increasing in industrialized countries (4), and 
chronic respiratory diseases are an important cause 
of morbidity and mortality in old age (5,6). It is now 
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acknowledged that asthma could be a disabling dis- 
ease (7-10). This fact is particularly important in 
elderly people in whom the goal of care is to extend 
life expectancy without disability (4,ll). 
The first survey on asthma in elderly people was 
reported in 1973 by Lee and Stretton (12). They 
studied 15 cases of asthma which appeared after 60 
years of age, and pointed out the difficulties of 
identification. Burr (1979) noted that the prevalence 
of the disease was higher in men than in women (2). 
Recently, Lebowitz and Burrows (13,14), in their 
longitudinal study from Tucson in the U.S.A., have 
described the characteristics and course of asthma 
among subjects aged 65 years and over. The preva- 
lence was higher in women (7.1%) than in men 
(3.8%), and 48% of asthmatic patients reported 
the onset of asthma after 40 years of age. In that 
study, mortality rates were higher in asthmatics than 
non-asthmatics. 
In France, as in other developed countries, the 
population aged 65 years and over has been increas- 
ing and now accounts for 14.5% of the population 
0 1996 W. B. Saunders Company Ltd 
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Table 1 Comparison between respondents and non-respondents at the third year of follow-up 
of the PAQUID cohort 
Respondents Non-respondents 
n = 2406 n=895 P 
Age (mean f SD) 
Sex (%) 
Males 
Females 
Residence area (%) 
2 50 000 
10 000-49 999 
9999-2000 
~2000 inhabitants 
Professional categories (%) 
Farm workers 
Farm managers 
Domestic service employees 
Blue collar workers 
Craftsmen, shopkeepers 
Other employees 
Intellectual occupations 
Housewives 
Smoking status 
Smokers 
Ex-smokers 
Never-smokers 
74.4 f 6 74.5 * 6 n.s. 
co.02 
41.4 36.8 
58.6 63.2 
<O.OOl 
37.3 45.2 
8.8 7.4 
17.1 14.3 
36.2 33.1 
<O.OOl 
5.1 I.6 
10.7 7.8 
8.4 9.2 
16.1 21.2 
14.3 11.2 
26 24.9 
9.8 7.1 
9.6 11 
n.s. 
9 8.7 
26.5 25.4 
64.5 65.9 
(15). Cooreman et al. (16), in a general review based 
on results of ‘Institut National de la Statistique et des 
Etudes Economiques’ (INSEE), observed that, in 
France, rates of mortality related to asthma are 
particularly high in patients aged 65 years and over. 
However, the prevalence of the disease at this stage of 
life in France remains unknown. Based on a rep- 
resentative sample of subjects aged 65 years and over 
(PAQUID cohort) (17,18), this paper will attempt to 
estimate the prevalence of reported asthma, and 
examine its relationship with age, sex, smoking and 
main lifetime occupation. 
Methods 
PAQUID is a prospective epidemiological survey, 
the aim of which is to study factors of cerebral and 
functional ageing. The details of the PAQUID gen- 
eral methodology have been published elsewhere 
(17). The initial target population is a cohort of 3777 
subjects aged 65 years and over, living at home, and 
taken at random from the electoral lists of the 
Gironde and Dordogne ‘administrative areas’ in 
South-western France. The present study was based 
on a cross-sectional survey during the third year 
follow-up of the PAQUID cohort. During 1992,2406 
subjects (63.7% of the initial sample) were seen. The 
design of PAQUID was submitted and approved by a 
French Ethics Committee (Comite de Protection des 
Personnes). 
Since the first examination, 476 (12.6%) had died, 
and 895 (23.7%) subjects could not be reached or 
refused to be contacted. Table 1 compares the 
characteristics of respondents and non-respondents. 
There were no differences of age and smoking 
history between the two groups. However, the pro- 
portion of men was higher in the respondents’ 
groups than the non-respondents (WO.02). There 
were more subjects living in a location with less 
than 10 000 inhabitants among the respondents’ 
group. The proportion of farm and manual workers 
was more important in the non-respondents’ group 
(P<O.OOl). 
DATA COLLECTION 
PAQUID data were collected by a questionnaire 
filled in at home by specifically trained psychologists. 
Variables included socio-demographic items (age, 
sex, main lifetime occupation, educational level), 
assessment of functional disability and health status, 
drug consumption, and a set of psychometric tests 
assessing cognitive functioning and depression. Main 
lifetime occupation was divided into eight categories: 
farm workers, farm managers, manual workers, 
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Table 2 Prevalence rates of asthma history by gender and age 
Men Women Total 
Current Past Cumulative Current Past Cumulative Current Past Cumulative 
Age asthma asthma asthma asthma asthma asthma asthma asthma asthma 
(years) n (“4 (%I WI n (“f) (%I (“43) n (%I W) (“W 
68-69 14 4.1 2.7 6.8 110 2.7 3.6 6.4 184 3.3 6.6 
70-74 354 2.6 5.6 8.2 410 1.7 4.1 5.9 764 2.1 4.8 6.9 
75-79 249 2.4 4.4 6.8 307 2.6 3.3 5.9 556 2.5 3.8 6.3 
80-84 200 2 4.5 6.5 304 2 3 4.9 504 ,2 3.6 5.6 
85-89 80 6.3 2.5 8.8 167 3 1.2 4.2 241 4.1 1.6 5.7 
>90 22 4.6 1.81 6.4 78 1.3 0 1.3 100 2 0 2 
Total 979 2.9 4.5 7.4 1376 2.2 3.1 5.2 2355 2.5 3.6 6.1 
n, number in population. 
craftsmen and shopkeepers, intellectual occupations, significance was used for comparisons, either between 
domestic service employees, housewives and other two categories or for trends among categories. 
employees. It was based on the longest occupation To evaluate the specific roles of age, sex, smoking 
reported by the subject, or his family when he was history and former professional category, these four 
mentally disturbed (18). variables have been introduced simultaneously as ex- 
In France, asthma is diagnosed according to inter- planatory factors in two logistic regressions. In the 
national criteria (1). In the present study, identifica- first regression, the dependent variable was cumula- 
tion of asthma was based on the subjects’ responses tive asthma (coded 1 vs. 0). The analysis was restricted 
to the following questions: ‘have you ever had to current asthma (coded 1 VS. 0) as the dependent 
asthma?’ and ‘did you have at least one asthma variable in the second logistic regression. Odds ratio 
attack in the previous 12 months?. Subsequently, (OR) and its corresponding 95% confidence interval 
subjects were grouped as follows: ‘current asthma’, (95% CI) were calculated for each variable. 
defined as at least one asthma attack within the 
previous 12 months; ‘cumulative asthma’ defined as 
previous asthma at some point in life and time; ‘past 
Resn,ts 
asthma’ defined as asthma history without any Among the 2406 subjects followed-up during the 
attacks in the previous 12 months. third year of PAQUID, 2355 (97.9%) responded to 
In analysing smoking history, ex-smokers were the questions on asthma symptoms (979 men and 
defined as those who smoked formerly but no longer 1376 women). The average age of the population was 
did so. Never-smokers is self-explanatory. Smokers 77.4 f 6 years (range 68-100). 
were those who smoked at the time of the survey. 
According to Fletcher’s recommendation (19), sub- 
jects were considered as having ‘chronic bronchitis’ if 
they responded positively to the question: ‘have you 
had any productive cough of sputum or phlegm in 
the morning for at least 3 months per year for the 2 
previous years?‘. 
Asthma was considered as ‘pure asthma’ when 
negative responses on both chronic bronchitis and 
smoking history were obtained. If the subjects had 
any smoking history and/or chronic bronchitis, 
asthma was classified as ‘associated asthma’. 
DATA ANALYSIS 
Prevalences of cumulative, current and past 
asthma were determined according to sex, age and 
former professional category. The Chi-square test of 
PREVALENCE BY AGE AND SEX 
Prevalence rates of current and past asthma by age 
and sex are presented in Table 2. 
Among the 2355 respondents to the questions on 
asthma, 144 (6.1%) reported the history of at least 
one asthma attack in their life: 72 men and 72 women 
(cumulative asthma). Rates were higher in males 
(7.4%) than in females (5.2%) (WO.04). Only 58 
subjects (40.3% of subjects with cumulative asthma) 
reported at least one attack of asthma during the 
previous 12 months: 28 men and 30 women. Thus, 
prevalence rates of current asthma were 2.9% and 
2.2% in men and women, respectively (2.5% overall). 
The other subjects with asthma history said they 
had antecedents of asthma during their life without 
any attack in the last year (past asthma). Thus, 
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Table 3 Distribution by age and gender of subjects with asthma history according to the presence of smoking and/or 
chronic bronchitis in their antecedents 
Men with cumulative asthma Women with cumulative asthma Total 
Pure* Associated? Pure* Associatedt Pure* Associated? 
Age asthma asthma asthma asthma asthma asthma 
(years) n n n n n n n n n 
68-69 5 1 4 7 3 4 12 4 8 
70-74 29 4 25 24 18 6 53 22 31 
75-79 17 4 13 18 15 3 35 19 16 
8&84 13 11 2 15 10 5 28 21 I 
85-89 7 6 1 7 6 1 14 12 2 
>90 1 1 0 1 1 0 3 2 0 
Total 12 27 45 12 53 19 144 80 64 
*Reporting history of asthma symptoms without any antecedents of smoking or chronic bronchitis; TReporting history of 
asthma symptoms with antecedents of smoking and/or chronic bronchitis. 
n, number in sample. 
prevalence rates were 4.5% and 3.1%, respectively: 44 
men and 42 women. 
According to age class, the prevalence of asthma 
tends to be generally lower in advanced ages, 
particularly for past asthma (P<O.O3). In each class, 
there are more male subjects reporting cumulative 
asthma than female, but differences are not statisti- 
cally significant. 
The distinction between pure and associated 
asthma (association with smoking and/or chronic 
bronchitis) is considered in Table 3. Generally, the 
rate of pure asthma is lower in males (37.5%) than in 
females (73.6%), independent of age. Considering 
both males and females, 55.6% of subjects have pure 
cumulative asthma. 
PREVALENCE BY FORMER PROFESSIONAL CATEGORY 
Among the 2355 subjects responding to questions 
on asthma, 12 were inactive in their life, and three did 
not specify their previous professional activities. 
Table 4 shows details of prevalence according to the 
principal former professional category based on the 
remaining 2340 subjects. The prevalence rates dif- 
fered with professional category (PcO.05). The high- 
est prevalence of cumulative asthma was reported by 
former farm workers (9.3%) farm managers (8.4%), 
and manual workers (8.9%). 
Prevalence rates also differed according to gender. 
Cumulative asthma was reported by 14.9% of male 
farm workers. Almost all of them (12.8%) had at least 
one asthma attack in the previous 12 months. The 
lowest rates of current asthma were for intellectual 
professionals (1.3%) and the middle professional cat- 
egories (0.7%). The largest differences between rates 
of current asthma and past asthma were for manual 
workers (3.2% and 8.5%, respectively). 
In females, the situation seems different. There 
were very slight differences between prevalence rates 
according to the professional category. The highest 
prevalence of reported cumulative asthma was for 
farm managers (7.3%) but only 2.9% said that they 
had experienced symptoms the year before. Intellec- 
tual professionals reported the lowest prevalences of 
current asthma (1.3%). 
The association with smoking and/or chronic 
bronchitis is considered in Table 5. None of the seven 
male farm workers reported pure asthma. The pro- 
portion of pure asthma was also small in manual 
workers. For other professional categories, numbers 
of pure and associated asthma were not very differ- 
ent. For females, pure asthma was predominant in all 
professional categories. This was particularly appar- 
ent in female farm workers as all asthmatic women 
reported pure asthma. 
LOGISTIC REGRESSION ANALYSIS 
To determine the specific roles of age, sex, smoking 
and main lifetime professional category, these three 
variables have been introduced simultaneously as ex- 
planatory forces in two logistic regressions. Results 
are shown in Table 6. In the first regression, the 
dependent variable was cumulative asthma. There was 
no association for sex or smoking history. A weak 
association was observed for age (OR: 0.97; 95% CI: 
0.94-0.99). A significant association was observed 
for lifetime professional category, concerning farm 
association workers (OR: 2.3; 95% CI: 1.00-5.47) 
and manual workers (OR: 2.02; 95% CI: 1.01-4.02), 
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Table 5 Distribution by former professional category of subjects with asthma history according to the presence of smoking 
and or chronic bronchitis in their antecedents 
Professional 
category 
Men Women Total 
Pure* Associated? Pure* Associated? Pure* Associatedt 
asthma asthma asthma asthma asthma asthma 
n ?I n n n n n n n 
Farm workers 7 0 7 4 4 0 11 4 7 
Farm 11 1 managers 10 10 10 0 21 11 IO 
Domestic service employees 1 1 0 11 6 5 12 7 5 
Manual workers 22 4 18 11 7 4 33 11 22 
Craftsmen, shopkeepers 13 3 10 6 6 0 19 9 10 
Other employees 9 1 8 17 10 7 26 11 15 
Intellectual occupation 9 2 7 3 1 2 12 3 9 
Housewives 10 9 1 
*Reporting history of asthma symptoms without any antecedents of smoking or chronic bronchitis; TReporting history of 
asthma symptoms with antecedents of smoking and/or chronic bronchitis. 
n, number in samples. 
Table 6 Pure asthma (current or in history) and age, sex, and former professional category by 
two logistic regressions (PAQUID, 1993) 
Factors 
Cumulative asthma Current asthma 
OR 95%CI P OR 95% CI P 
Age (years) 0.97 0.9kO.99 0.04 1.00 0.961.04 n.s. 
Sex (female:male) 0.80 0.50-1.25 n.s. 0.99 0.4772.04 n.s. 
Tobacco (vs. never-smokers) 
Smokers 0.75 0.36-1.54 n.s. 0.46 0.10-2.07 ns. 
Ex-smoker 1.39 0.87-2.22 n.s. 1.81 0.88-3.74 n.s. 
Occupation (VS. intellectual occupations) 
Farm workers 2.30 1 .oo-5.47 0.05 5.35 1.33-21.50 0.01 
Farm managers 2.01 0.96-4.24 0.06 3.16 0.83-l 1.98 0.09 
Domestic service employees 1.59 0.6773.77 n.s. 2.86 0.67-12.20 n.s. 
Manual workers 2.02 1.01402 0.04 2.26 0.61-8.38 n.s. 
Craftsmen, shopkeepers 1.27 0.60-2.70 n.s. 3.05 0.84-l 1.05 n.s. 
Other employees 0.90 0441.82 n.s. 1.21 0.324.55 n.s. 
Housewives 1.24 0.50-3.07 n.s. 0.87 0.14-5.55 ns. 
OR, odds ratio; 95% CI, confidence interval. 
compared to intellectual occupations. In the second 
regression, restricted to current asthma, age, sex and 
smoking history were not associated with asthma. 
Compared to white collar workers, a significant as- 
sociation was also observed with lifetime professional 
category. The risk was only significant for farm 
workers (OR: 5.35; 95% CI: 1.33-21.50). 
Discussion 
These findings indicate that 6.1% of French elderly 
people report asthma in South-west France. Until now, 
most studies on asthma had been performed on chil- 
dren and young adults among whom the diagnoses are 
based on relatively evident symptoms (20), the differen- 
tial diagnoses being limited. In addition, the authors 
consider generally that it is better to prevent chronic 
disorders like asthma at the onset of the disease. 
In the present survey, the target population was a 
sample of elderly people in whom the present rate of 
mortality was obviously higher than that in younger 
groups of the population. In the PAQUID cohort, 
13% of the initial sample examined had died 3 yr 
later. Prevalence of asthma may be underestimated 
since asthmatic people could be more likely to die 
than others. Other selective effects could be the 
differences observed by sex, residence and profes- 
sional category between responders and others, but 
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tendencies are similar and there are no significant 
differences according to age and tobacco. 
It is difficult to give an operational criteria of the 
identification of asthma in the elderly. Asthma, par- 
ticularly at advanced ages, has not enough sensitive 
and specific criteria which could be used in epidemio- 
logical studies (1,2,12,14). Identification of cases 
is often based on symptoms presented by patients 
(14). Burney et al. (21) determined the validity of 
direct questions by taking the bronchial hyper- 
responsiveness as the reference in a sample aged 
between 18 and 64 years. Direct questions on asthma 
(symptoms in the previous 12 months) had a high 
specificity (97%) but only 43% sensitivity. 
Hence, in the present paper, as in other surveys using 
direct questions, the prevalence of asthma may be 
underestimated. Banerjee et al. (22) tried to detect 
asthma based on the objective reversibility to salbuta- 
mol in a group of subjects aged 55 years and over. More 
than 41% had a positive response to the reversibility 
test while only 7% of them were receiving respiratory- 
related medication! The author concluded that asthma 
is underdiagnosed or undertreated in the elderly. 
The physician’s diagnosis could be taken as the 
reference for the validation of asthma questions. 
However, some authors do not consider this pro- 
cedure to be valid as an epidemiological tool. In this 
way, Venables et al. remark that the doctors’ diagno- 
sis may vary in time and place, and point out the 
value of specific asthma questions (23). Hence it is 
difficult to determine a reference for validation of the 
self-reported asthma symptoms. 
These arguments underline the methodological dif- 
ficulties in identifying asthma in epidemiological 
studies. The main difficulties are lack of sensitivity 
and specificity of questions usually used. The figures 
of PAQUID illustrate this. Only 50% of subjects with 
current asthma take anti-asthmatic medication vs. 
2.5% for others. In addition, 79.3% of people with 
current asthma reported wheezing vs. 3.62% for 
others. The rates were 49.7% vs. 18.4% for dyspnoea 
in minor effort. 
Risk factors of asthma in elderly people have not 
been identified cleaerly. The present univariate analy- 
sis has shown that asthma is associated with age, sex, 
smoking history, or lifetime professional category. 
In the present results, prevalence of cumulative 
asthma was higher in males (7.2%) than in females 
(5.4%). There is little variation in figures reported in 
the literature: rates are around 7% in males and 5% 
in females (1,13). However, when considering pure 
asthma, excluding subjects with smoking and/or 
chronic bronchitis in their antecedents, the preva- 
lence becomes higher in females. Similar tendencies 
were found in the Tucson study which excluded those 
subjects smoking more than 20 pack-years (14). 
As in some other surveys (13) the prevalence rates 
decreased with advancement of age. Older people 
may have forgotten early symptoms in their life. In 
the Tucson cohort, some subjects responding 
affirmatively to questions on asthma at the first 
examination, said that they had never had asthma 
several years later (24). This fact may be related to 
the diminution of memory performances and con- 
cerned, particularly, past asthma in the present 
results, rates being constant for current asthma. This 
bias could be investigated by further follow-up of the 
PAQUID cohort. Another explanation could be that 
chronic asthmatic subjects die sooner. 
Compared to other professional categories, elderly 
farm workers seem to have the highest risk of asthma. 
This risk is particularly important in males; 13% had 
at least one asthma attack in the previous 12 months. 
The cumulative long-term effect of work conditions 
and the association with other factors could explain 
this. Similar observations have been reported in 
several studies (2429). Warren (29) concluded that 
chronic respiratory symptoms are more common in 
farmers than in non-farmers, and are related to smok- 
ing and allergy. The present authors found from the 
baseline data of PAQUID that agricultural workers 
were at higher risk for dyspnoea even when data was 
adjusted on age, sex, smoking habit, educational level, 
residence area and cardiac comorbidity (18). 
In addition, the authors’ observed that none of the 
male asthmatic farm workers had pure asthma. Con- 
versely, all female agricultural asthmatics had pure 
asthma. For this reason, it was necessary to adjust on 
smoking history which is strongly related to chronic 
bronchitis. The logistic regression confirms the risk in 
farmers, adjusting for age, sex and smoking. In total, 
asthma in the elderly ex-farmer could be considered to 
be a consequence of respiratory risk factors. Males 
may have been exposed to different levels of risk than 
females. Nevertheless, it was not possible to gain more 
information on the nature of risk from the survey. 
In manual workers, prevalence of cumulative 
asthma exceeded 11%. This prevalence emphasized 
the long-term effect of professional exposure in 
manual workers even after retirement. Similar con- 
clusions have been made from many studies, but 
mainly for the working population. It would be 
useful to investigate the specific effect of each expo- 
sure on asthma in the elderly, and lung ageing. This 
could be performed by means of a job exposure 
matrix in the same way as for younger subjects (30), 
but it may be more difficult. Contrary to farm 
workers, most manual workers said that they had 
408 C. Nejari et al. 
experienced asthma in their life, but had not had an 14 
attack in the previous 12 months. This confirms that 
in manual workers, asthma could disappear after 
ending the work contact (31). 15. 
In conclusion, the most important risk factors 
appear to be those of pulmonary ageing and chronic 
lung diseases (32): age, sex, smoking habits and 16, 
professional factors. The longitudinal follow-up of 
the PAQUID cohort will allow the provision of more 17. 
accurate data on the long-term effect of professional 
factors on respiratory disability and mortality. 
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